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(57) Abstract: EP<,4 ?receptor agonists containing as the 
active ingredient 8-azaprostaglandin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
/ j \ represented by the general formula (1) are useful as preventives 
V / and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury, pulmonary fibrosis, pulmonary emphysema] 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomautis, sleep disorder or thrombosis, or osteogenesis promoters. 
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e) 3~7fl©&»K^£^"£5'£D7;i/3 i ;i>ak 

f ) #&te<k D Aoy >B8!£*ljfc 1 ~ 3 ffl©^*®^ SrWT £ 7JU*JI/*, 

15 Apy>jK^p^fc«i~4TO^iM : ?^*-r^7;m^^tctD j eng 

20 &3^«R 1! \ R 5B , A B , B B 

^UnB^n^nmrniz^mm^ n-o^px, -ch,-ch,- 

S, -CH=CH-»* e fcUC 3 ©M : &^$^v^^{c«^^;i/»^7c« 



WO 02/24647 PCT/JPOl/08176 



^C^/J 



(C) MBg 53-21159 -fl£5£ (C) 



O 




(C) 



(5$+> Q c «-COOR\ 7-b7\r-)V- 5 --r;k*5<£lK-CONHR 4 
10 h 5 >7-a*£-§rT& 0 ; U c te 

Tafeo, R 2C «a-^x-;k 7x-;k 7x;^>, t;M7x^ 

15 r;i^l^£>&5PJ;0^£ti; R 3C «7X^, i^fU 5 ©7;k* 
R 4C «-COR 5C *J;^-S0 2 R 5C ^e>^§S¥J;D^$n, R 5c te7x 

(D) #BBBH 54-54166 *tfcfcL (D) 
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^(CH^dR 20 (D) 
HO R 



(5£<K A D «CH = CH (->Xt)L<tth7>X) , C = C^fc«CH 2 C 

R 1D teH, CH 3 t>b<«C 2 H 5 TSf9 ; R 2C liCH 3 , CF 3 , 7x~j^ 

*>*F. CI, CH 3 , OCH 3 , N0 2 ^CF 3 frbt£Z>m^Mtttl; 
nDIl R 2D ^CH 3 t)L<(iCF 3 T^5ttli3~8©It 1 £fc&R 2D 

(i) iL^m^W(D^±^m^, 

(ii) t>L<{£ 

15 ^e>^^p^^^tt*n5fe(DT^^. ) i?^$n-5 8-7+)-*- 1 6, 16- 
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{*fcHt>s«JS, ffctosft&assi (aaii»tti8*w^SE (als) , 

M?E, *MB#, ffFP**^ AttflHfc. W*£. M&LJ£. kffi&Sn.. £ 
», Xt^JV (Still) JUNtfi, ^Msfffi, 

&&£JLfflT^<«ii§tW§£b;fc:*g£» H&5£ (I) T^£tt5 8-71f7 , a 

xptf^yi? >mmm* £ © a w & 3i &t s £ £ *il a u #§8§b u 

15 fco 

1 . -#5£ ( I ) 
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(SS^ R l «7kBftS» Cl~4 7J^^yS, NHS0 2 -C1~47M 



8 



WO 02/24647 



k PCT/JP01/08176 



— 2: SgfrT. 

•'if*. ) 

-en £>©->£ nf^ h u >&mt&®fr ^^sep 4 ^mi ( 

(1) ± (R, S) -7- (2- ( (IE) -3-th*D^y-4, 4—77 

Mn-4-7i^-i-yf-JW - 5 tfny >v) 
io 16- t-^MXT;i/, 

(2) ± (R, R) -7- (2- ( (IE) - 3-tHo^>-4, 4—77 
Md-4-7x^-i -Tx-JIO - 5-^-47 tfDUvV) 

(3) ± (R, S) -7- (2- ( (IE) -3-fc KD^x-4-7x-;U 
15 -4, 4-^7MD-l-^f^) - 5-^ytfD'j^y) ^7*7 

(4) ± (R, R) -7- (2- ( (IE) -3-tKD*v-4-7x-;P 
-4, 4-y7Mo-l-7*f-;W - 5-^+VbfnU^y) ^7^7 
ft, 

20 (5) ± (R, S) -7- (2- ( (IE) - 3 - t H D+y- 4 - 7x 
-l-7*f-JW -5-t+71fD'Jyy) ^7^>ft, 

(6) + (R, R) -7- (2- ( (IE) -3-hHD+y-4-7i-jV 

(7) ± (R, S) -7- (2- ( (IE) -3-t Ko^>-4-7x-Jl/ 

25 -i-7x-;u) ^^-x^h^t;!/. 

(8) ± (R, R) -7- (2- ( (IE) -3-hHD^y-4-7x-JP 
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(9) ± (R, S) -N- [7- (2- ( (IE) - 3 

-tFD+y-4-7x"Jl'-l-yf-JW - v/) a 

5 (10) ± (R, R) -N- (*?)V7>M-M [7 - (2- ( (IE) - 3 
-hKD^>-4-7x^-l-^frjW ^\ 
y^>7SK] > 

(11) ± (R, R) -7x"jV [2- ( (IE) -3-tHD+y-4-7x 

xju-i-yx-Ji') -5-^vtfouvy-\y^><5 Hi , 

10 (12) ± (R, S) -7x3 [2- ( (IE) -3-tFD+y-4-7x 
n;|/-l-7'x-^) -S-rt^VtfDUvVAT^WS H] , 

(13) ± (S, R) - 7- (2- (3-hKP^->-4-7xn;vy'5 1 ;W - 
5-^-^ytfPU^/) <s7f>& 

(14) ± (S, S) -7- (2- (3-kFn+y-4-7xn;i/7*7 c ;W - 

is 5-^ytrPU^y) 

(15) 7- (2- (3-tFD+y-4- (f^"7i>- 2 — i )V) ^J-)V) 

- 5 -3t-*v tfo u sv) ^7*>wt • i?jhxt;k 2;fc« 

(16) 7- (2- ( (IE) -3-hFD^y-4- (2-^X~;i/) - 1 - 
T^r^iW -5-^VHa'Jy;) - (5Z) -^f^-x^HX 

20 "t)V 

T&^HufB 1 fcgacEP 4 g^&tf«, 
25 M&tt, &«f38fc» *ttHSttff!R««A, BFffft. iM4Jm Iff*, 
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m, ?^7r-«« xf^n (stiii) m, mm. mm, ± 

5/as>*, «mi, DM, HRM£fcftfatt£*?*«tt 

5. aa^aai, tm&ttttSKfcs; (als) , ^>m.\m., ^ 

A, M3Mftft0£ifi£j&*?& * MSB 4 f3*&©te«£ £ /S&tt^B&a; 

& mtnmtitfBMA, ^u>wwt#«»*, ftmmmra* 

IS-fiL 'Ja-7mi«^) , 3) AM, ^~ 

#«tHJtfif&©#J&& ^©ffi#M«©#^fig^) © 
^»JT»SfflrlB3IH*©#^{EJiJS| 0 

8. 1 IB*©-«*5£ (I) TSSnSM, *©#»tttt*&tt*-ft 

9. mibhb«©-^ (i) T?w$n*'fb'&ft, -toWttifiSfctt^-n 
<=>©->£ dj^ h u >&^k^%sffliris ji tmmttz, TNF - a 
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-f$L& (I) R ^^fctNH S 0 2 - C 1 ~ 4 7JI/+Jl/St II ^ 

7;i/^;K 7;ht-;k 7;i^~Jk 7Ji'*u>a^ttEtf»<0 , fe® 

# (E, Z, h^>7.#) , ^IK*®#fc*fc«J:3»«:# (R, S 

15 ^Hjtc^sn^o 



X, 

U 1B# 
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5 -m\zT.3-*h tmttnzftmmte, *%wiz&\,*T\$. %®mz 

A) ~P) fc*TJ:5fc&*Ht£ftT**. #H30g 57-54166 

A) ± (R, S) -7- (2- ( (IE) -3-th'0^>-4, 4-^ 

io 7MP-4-7xrji/-i-yf^W ^;7V 



(CAS No. 82303-07-9) , 

B) ± (R, R) -7- (2- ( (IE) -3-kh*D^>-4, A-V 

15 7ji/tP-4-7iz;v-i-yf-jw -5-^vtrou^y) 
>»•'• t -7'5 1 ;H7t;1/ 
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(CASNo.>FBJ) > 

C) ± (R, S) -7- (2- ( (IE) -3-kHo+y-4-7xZ 
;j,-4, 4-y7Mn - 1 -^t-^JW -5-WlfDUy;) A 7* 




(CAS No. 82303-08-0) > 
D) ± (R, R) -7- (2- ( (IE) -3-hFD+y-4-7x- 



o 
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(CAS No.T9i) ifim^ *IT& 0 , 
tiRHS 53-21159 

E) ± (R, S) -7- (2- ( (IE) - 3 -t FD^>-4-7xZ 

;u- i -5-#*7t?D'Jsv) A^>i 
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(CAS No. 66598-57-0) , 

F) ± (R, R) -7- (2- ( (IE) -3-kKD^>-4-7x- 




(CAS No. 66598-69-4) , 
G) ±. (R, S) — 7— (2 — ( (IE) -3-tFD+y-4-7x- 




(CAS No. 66598-68-3) > 

I) ± (R, S) — N— (^^x;1/i|n-;1/) [7- (2- ( (IE) - 
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(CAS No. 66598-67-2) x 

J) ± (R, R) -N- [7- (2- ( (IE) - 

3 -k FP^>-4-7x-Jl/- 1 -y^-;V) - 5-^=^VtfPU^y) 




(CAS No. 66598-74-1) , 
K) ± (R, R) -7i^ [2- ( (IE) -3-kKD^>-4-7 




(CAS No. 66598-73-0) (CAS Registry T & 7 x — )V7 5 F <h & o T V* -5 i)\ 
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L) ± (R, S) -7iZJ|/ [2- ( (IE) -3-kb'D^y-4-7 




5 (CAS No. 66598-66-1) ( K) tmU) , 

M) ± (S, R) -7- (2- (3-th*D+y-4-7x-J^fjt/) 




(CAS No. 66598-72-9) T'^$tl^<b-&^l*^^$nT*5 *) , 
mm*® 52-133975 ^BJifCft, 
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O) 7- (2- (3-tFd*>—4- (^7x>-2-<JW 7?)l>) 



(CAS No. 65470-34-0) W^£ftT& 0 , 

5 #PPH 52-5764 ^B^Iffl»tC«, 

P) 7- (2- ( (IE) -3-hHD^>-4- -1 

-?j--)V> -5-t+ytfoUi;y) - (5Z) -^fvi-x^x 



10 (CAS No. 62401-45-0) ftMb£»l^£*lT^£o 

15 mz&ftKDfcmztt-tfiK &mk&w*<tk®(DKmztt?z\t\z£?Tmm 
*%w\z®Lm?z>i\:Gm(Do%. r 1 thT^h<\t7m&^tzuc i~ 
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5 im 

#€tt££bTte, /TJk&y&JRaL 7;P*U±«i^«tt, 7>^EX^A 

£M (*UC7A, ^hU^A^o ©it, 7;^u±0^s (#;k>^A, 

;P75>, ->^D^>^;U75>, ^>vJU75>, 7x»7$X H 

Tfct *^**B6«[v 3^ft**Ktt, fiK&£, U>K8L 

^x>mm, ^^>x;i//K>i?^ x^>x;i/3j%>^, ^>if>x;i>*> 
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HJX fe^V^t^n^M^^fflV^T, 50-3362 l§) 52-31404 

■^^fett 61-52146 ^mmmm<D^m^m^^ct\z^K>iy^ay : ^7, 

— JRSC (I) T^$n^*^BJ^fflV^n-g>'fb-& , #lttPCT/JP99/04934-^C 

T^^h (Sugimoto) (J. Biol. Chem. 262, 6463-6466 (1992) ) tC^P 

CT> yPX^y-f h'Ut^- (TOEPp EP 2 , EP 3a 

PSbfcMiB^ (0.5m g /ml) , 3 H- P GE 2 £^tf£« ( 2 0 0 At 
1) >*a^-Mfc. E«ft*?&/t5/7T- (3ml) 

T^±U,MJ£T©?l5jgbT^bfc 3 H-PGE 2 ^^^X7^)V'^-(G 
F/B) fch^v^U Jg^tt«fl5tt*«E#'»9 : -l/-^-Tatebfc. 

K cHt £: Bmax {Ite> Scatchard plots fthifc&tz. [Ann. N. Y. Acad. Sci. 51, 
660 (1949) ]c ##gWH£kJ»Ji: (2.5 MM) ©M1PGE 2 ©WC 
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&ftm<Dmfete< 3 H-PGE 2 (2.5nM) &&Zf*%W\zm^t>tlZ>i\:&M 

5 : lOmM'J^U^A (pH6.0) , ImM EDTA, 1 

OmM MgC 1 2 , 0.1M NaC 1 o 

#te£»$PIII£iScK i (mM) ^sUl J; 0 
Ki = IC 50 /(l+( [C] /Kd)) 




(CAS No. 66598-57-0) T^£tl<5ft^ (MIB Lfe^b^E) <£>K i Utt, 
EPi :>1 0, EP 2 : >1 0, EP 3 :>1 0. EP 4 : 0.0090 (uM) T 

15 EP4^7J"Xh%ft 

-Jut,* J<i Fl/t^-t^-f^SM^iufcEP,^^ 

— (Nishigaki) (FEBS lett., 3M, 339-341 (1995) ) \Zf$CX, 

20 2 4 £x;i/T-f £ D ^l/- M:iO 6 cells/well Till, 2 B ^^LH^k: 
#£b7c = & well &MEM (minimum essential medium) 5 0 0^1 Ti5fc#L7c: 
5 7 A (assay medium) (MEM containing lmmol/L IBMX,1% 
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BSA) 4 5 0 M 3 71CT1 O^K-f >+n.^— > 3 ^© 

PGE,m *fcttnni:ttllfl5^1lf*jHck:'&tf»«5 Oit 1 &$2HU 
E££iM&U 3 7ttlOWbm Mh'J^DDtS? (10% 
w/v) 5 0 0 jti 1 £»LTR/ifc£#lt£l3:7c. uOKM^ 1 ®m% (- 8 

5 0^) , BttfSfrttofcft, X^HA-tM?;^U 13,000 r p mT 3 
^WjSiL^»bT»e»tl*±«SfflV^T, cAMP7t^f^b (assay kit) 
CTcAMPlg«lfc, T^b^, d0±mi2 5/iUC [ 12S I ] c 
AMPT-fe^yh (assay kit) (Amersham *±S3) (buffer) £ 

iD*. 5 0 0 (i 1 £U ^nSr0.5mol/L h U -n -^"^^75 > (tri- 

10 n-octylamine) 0^DD$Jl/Aiilm 1 fflU £ D D^l/AS*© h U 
?DDBfiaStfcO^ *«£1f->:/;W£LT [ 125 I] cAMP7t-f 
(assaykit) t|3«$nTV^^WiC, t>^t0cAMPiS 

/Jill U>to 

15 ftX&l 0 0%ilfct^©5 0%©c AMPg£^ffl£gfcfciU EC 50 M 

afc. jem«^iK:*-raDT*o, *^{cffi^e>n§^w, ep 4 



1 1 





EC 50 (AiM) 


E 


0. 5 



20 T?B©**K:J:OLPS»l56CJ;2>TNF-a^&«lia"r*fPffl*«K 

L7Co 

SD|ltt7^^W, LPS (10ug/2ml/kg) £HM 
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LfCo ELISA^ryh (Rat TNF— a Immunoassay kit, Biosource ft) 

cmt&jfiJt+tfJTNF-a^gSrl 0 0%<hbfcB#, TN F - a 5 
0 %»JT§^«^^i^a (ID 50 ) tLfcio ^Tt^^-To 

H 2 





TNF-aiilM 
ID S0 (us/kg) 


E 


5 9 



lift lata ■ja!)'? ^MispfEffl 

Osterman <E><Djjfe (inflamm. Res. 44, 258-263) C^CTfTfc-So 

A/S l c^?y h£/E^T, IcSSA (^i*H^nn7-^>©0.3%!§ 

^teH^KZ) o.02m o 1 /Lymiki- h U V&®mz®ML. MWMzT 
#^5feMM (i) 

mtti^W^ 6Bg<£D> (^EJKZ) 0.02m o 1 /L?m{t 
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*®#*ft£M##ft«|g«M (XCT-9 6 0A, J-yyY/T.Y 

5 tM^Ml (u) 
(1) 

*SfflU&*III#«: 1 0 5*&«2fc;i^ U >m\ZTMM^ m&M& D 2 5 m 
mtifcJ:i5T?#1*fcS*fcrl3i OmmTlWjOOU #**fcffiWii*-jaE 
ltC*/7"CS»U n>tfn.-^{c^D^ #M«tSH«#P*ffciJ;Dai 

15 

(2) 

(1) TffflWil cmrf]W>7>&#Jffl^e». (7^D7t 
-*^Xlt^I^>7rAwFX-1 00 0 (7^7^;]^) ) n 
> If a-* lea 0 -£rti©x u r ttWIMiifefc d ©^itm* 
20 £$J£U #^ft^J64. 

Markel £ (j. Bone and Joint Surgery 73A, 914-923, 1991) fc^pCTfr & 
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fifif, i&A— A^fcO, — ltfgi^6 10 0mgOil 
0.lyg*e 1 0mg(D$BE-C-B -|sI*>5RB#ft Pl£-¥ (»*L<tt, A 

fc-fe^MtSLfcJ;^;:, ©&mCci;9^Srf SOT, ±12 
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-©MtJ^TOttWTOJ^IcMM*^ h U £A©«fc5fc££SJ£ 
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5 (5^ RH^il, Cl~47;i/3^>1, NHS0 2 -C1~47^ 

;n*fet4NHc o - y ji=.)iM*mt> u Am\t^ >v>m&tc\*tt7 

10 fT&o ) 

fn&o^nf^h'J >fSSKt£tt#> 6 ft -5 E P 4 §^#:f^i!i^ 0 



2 . <b£«*, 

15 (1) ± (R, S) -7- (2- ( (IE) -3-hh'D^y-4, 4->>7 

(2) ± (R, R) -7- (2- ( (IE) - 3-h HP^->-4, 4-^7 
Mo-4-7i^-1-7t-J1/) -5-**VtrnU5V) ^\7^> 

20 is - t -7*5=-;uxxT-;k 

(3) ± (R, S) -7- (2- ( (IE) - 3-kh'D+y-4-7i^ 
-4, 4-y7MD-l-7'f-JW - 5 b?D U SV) ^7°^> 
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(4) ± (R, R) - 7- (2- ( (IE) -3-tFD^y-4-7 x.~Jl 

-a, 4-^7Ji/tD-i-yfrjv) -5 -^ytfpy >v) *\-7?> 

5 (5) ± (R, S) -7- (2- ( (IE) -3-th*n^>-4-7i-JP 
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-hFD^y-4-7i^- 1 -y"^-)l) -5-^ytfPUv7) ^\ 

is y*^>75 H] , 

(10) ± (R, R) -N- (*^)17>)1*-)1) [7- (2- ( (IE) -3 
-kFD^y-4-7ir^-l-7f^W -5-^+yh°DUi//) 
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^-i-t't^W -5-^-+ytfPU> ? y^7'^>'f s K] , 

(13) ± (s, R) -7 - (2- (3-kFP^~>-4-yx-;i/y^JU) - 

5-^ytrpu^y) s\-7$ym. 
25 (14) ± (S, S) -7 - (2- (3-tKP4 1 >'-4-yxn;py^;u) - 
5-;f*y t?py>v) ^\y^>i?. 
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15 ffiKMRMh nim K»»SF*fc»4jiiiftfi"e**Bi 
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7 . #Jff^©#^*fc«#©^mo#^©<£WJT^S»*<D$5H 
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